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AMKNDMEOTS TO THE CLAIMS 
A detailed listing of all claims that are. or were, in the present application, irrespective of 
whether the claim(s) remains under examination in the application are presented below. The 
claims are presented in ascending order and each includes one status identifier. Those claims not 
canceUed or withdrawn but amended by the current amendment utiliae the following notations 
for amendment: 1. deleted matter is shown by strikethiough for six or more characters and 
double brackets for five or less characters; and 2. added matter is shown by underlining. 

1.-3. (Cancelled) 



4. (Currently Amended) An automated implantation system for implanting low dose 
radioisotope seeds in a patient as part of a brachytherapy procedure comprising: 

a storage structure adapted to hold a plurality of radioisotope seeds; 

a needle assembly; 

a Z-axis automated motion control system that selectively moves at least the 
needle assembly along an insertion axis and into the patient and selectively ejects 
radioisotope seeds from the storage structure into the needle assembly; mA 

an X-Y axis automated motion confrol system that selectively moves at least the 
needle assembly in a plane perpendicular to the insertion axis to selectively position the 
insertion axis relative to the patient, ^id 

^ computer woeessor onerablv cOTinected to at Iftast the Z-axis automated motion 
cnntml system and the X-Y axis automated m otion control system and having a user 
pt^ace that displays information about the autom ated imnlantfirion .system and accepts 
rriT nTnan^a ftom a user to control th e mocess of imnlanting the plurah'ty of TadAoigQtftpe 
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seeds in the patient wherein the user interface displays a gri d identifying a T?luralitv of 
locations that are selectable bv the user in the plane perpe ndicular to the insertion axis 
where radioisotope seeds are to be implanted and the com puter processor controls the X- 
Y axis aatomated motion control system to position a t least the needle assembly 
perpendicular to a location selected bv the user> 

wherein the storage structure is a replaceable cartridge and the system include 
cartridge receiving stmcture defined along at least a portion of the insertion axis. 

5. (Original) The automated implantation system of claim 4 wherein the Z axis automated 
motion control system moves the cartridge and the needle assembly together to maantara a 
relative position between the cartridge and the needle assembly along the insertion axis. 

6 -7. (Cancelled) 

8- (OiTTOTtly Amended) The automated implantation system of claim [7]4 wherein 
computer process selectively rotates the grid within the plane perpendicular to the insertion axis 
so as to simulate a rotation of the needle assembly with respect to the plane perpendicular to the 
insertion axis and thai recomputes the locations selected by tiie user in response to tiie rotation to 
achieve the rotation without requiring that the needle assembly be physically rotated in the plane 
perpendicular to the insertion axis. 
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9. (Currently Amended) The autonaated implantation system of claim [6]4 wherein the user 
interfecc includes at least one direction control input mechanism that allows a user to selectively 
control at least the Z-axis automated motion control system to control movement of at least the 
needle assembly along the insertion axis and into the patient. 

10. (Original) The automated implantation system of claim 9 wherein the direction control 
input mechanism is a joystick. 

11. (Currently Amended) An automated implantation system for implanting low dose 
radioisotope seeds in a patient as part of a brachytherapy procedm^ comprising: 

a storage structure adapted to hold a plurality of radioisotope seeds; 
a needle assembly; 
an ultrasound probe; 

a first Z-axis automated motion control system that selectively moves at least the 
needle assembly along an insertion axis and into the patient and selectively ejects 
radioisotope seeds from the storage structure into the needle assembly; 

a second Z-axis automated motion control system that selectively moves the 
ultrasound probe in a probe axis generally parallel to the insertion axis; [and] 

a computer processor operably connected to at least the second Z-axis automated 
motion control systems and to the ultrasound probe such that the computer processor 
utili2es the ultrasound probe to monitors a position of an organ being treated in the 
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relative to the organ,jad 

■ i il t rr min >irn*.m. 1 ti>.w«riZ 



,2 (Origi^O Tl» imp.«.«i.« sys^n, of claim H whereto fte com,«er 

— e* adj^ pUne re^ » a .»ve„.e« in «.e posi.<« of 

organ during Ibebiachythetapy procedure. 

13 (Original) The auUxnat^i »pl»»ion .j^ of olaiu. 1. wherein a» co,np.». 

p^sor ««u«. «.e b... p.- ia «^ '^'^ 
^p.^.y.ein.ian^^on^^P'---*-*'^'''*^'""''^''^' 

plane position. 

14-18. (CanceUed) 

J9. (Original) Anau^i-pl»'>ti»^'-'^^'^''»^'°"*°""^ 



ma 



patient as part of a brachyther^y procedure comprising: 

a storage structure adapted to hold a plurality of xadioisotx^e seeds; 



a needle assembly; 
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a first Z-axis automated motion control system that selectively moves at least the 
needle assembly along an insertion axis and into the patient and selectively ejects 
radioisotope seeds from the storage structure into the needle assembly, 
an ultrasound probe; 

a second Z-axis automated motion control system that selectively moves the 
ultrasound probe in a probe axis generally parallel to the insertion axis; and 

a computer processor operably connected to at least the second Z-axis automated 
motion control system that executes an awocalibration routine that automatically 
calibrates the second Zraxis automated motion control system prior to utilizing the 
ultrasound probe in the biachytherapy procedure. 



20. (Original) The automated implantation system of claim 19 wherein the ultrasound probe 
is replaceable and the computer processor determines an XVZ relationship of the ultrasound 
sound probe to the needle assembly each time a different replaceable ultrasound probe is used 
widi the automated implantation system. 

21. (Original) An automated implantation system for hnplanting low dose radioisotope seeds 
in a padent as part of a bradiytherapy procedure comprising: 

a storage structure adapted to hold a plurality of radioisotope seeds; 
a needle assembly including a needle coaxiaUy located within a canula; 
a needle automated motion control system that controls the needle; and 
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a canula automated motion control system that controls the canula separately from 
the needle, 

such that the needle automated motion control system and the canula automated 
motion control system cooperate to initially move the needle and canula along an 
insertion axis and into the patient and the needle automated motion control system 
withdrawn the needle to selectively ejects radioisotope seeds from storage structure into 
the canula. 

22. (Original) The automated implantation system of claim 21 wherein the needle automated 
motion control system and the canula automated motion control system initially move the needle 
and canula along the insertion axis by repetitively advancing the needle a distance beyond the 
canula and then advancing the canula that same distance. 

23. (Original) The automated implantation system of claim 22 wherein the distance the 
needle automated motion control system advances the needle beyond the canula ranges between 
0.5 and 2.0 cm. 

24. (Original) The automated implantation system of claim 21 wherein the canula automated 
motion control system withdraws the canula once all the radioisotope seeds are positioned in the 
patient with the needle automated motion control system keeping tfie needle in place until the 
canula is withdrawn. 



PAGE13I29*RCVDAT7/12B01I42:42:20PM pastern 



07/1-2/2004 13:46 FAX 6123499266 



PATTERSON THUENTE SKAAR 



ii014 



Application No. 10/010,968 

25. (Original) The automated implantation system of claim 21 wherein the storage structure 
further includes a plurality of spacers and wherein the needle automated motion control system 
selectively ejects a radioisotope seed and a spacer into the canula as a pair oriented 
longitudinally along the insertion axis and advances the pair along the insertion axis by pushing 
on &e spacer with the needle. 

26. (Original) The automated implantation system of claim 25 wherein the needle automated 
motion control system withdraws the needle once the canula is positioned as desired to accept a 
plurality of pairs each consisting of a radioisotope seed and a spacer in the canula and each pair 
is moved along the insertion axis to a staging area in the canula proximal to a distal end of the 
canula until all of the pairs for a current location of the canula are in the staging area after which- 
the needle automated motion control system advances all of the pairs along the insertion axis to 
the distal end of the canula. 

27. (Original) The automated implantation system of claim 26 wherein the canula automated 
motion control system withdraws the canula once all the pairs arc positioned at the distal end of 
the canula with the needle automated motion control system keying the needle in place until the 
canula is withdrawn. 

28. (Qrigmal) The automated implantation system of claim 26 whereui the canula includes at 
least one annular wiping seal positioned along the insertion axis at an end of the staging area. 
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29. (Original) Hie automated implantation system of claim 21 wherein the needle automated 
motion control system and the canula automated motion control system comprise a pair of 
synchronized lead screw drives. 

30. (Original) The automated implantation system of claim 21 wherein the needle automated 
motion control system comprises a c^stan drive system and the canula automated motion 
control system comprises a lead screw drive. 

31. (Original) The automated implantation system of claim 21 wherein the needle is 
selectively replaceable in tiie needle automated motion control system. 

32. -37. (Cancelled) 

38. (Previously Amended) An automated implantation system for implanting low dose 
radioisotope seeds in a patient as part of a hrachytherapy procedure comprising: 

a storage structure adapted to hold a plurality of radioisotope seeds; 

a needle assembly; 

a Z-axis automated motion control system that selectively moves at least the 
needle assembly along an insertion axis and into the patient and selectively ejects 
radioisotope seeds fiom the storage structure into the needle assembly; 

a targeting indication system that demarks a location of where the insertion axis is 
positioned on the patient during the hrachytherapy procedure; and 
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at least a plurality of light emitting devices that generate a conesponding pluraUty 
of light beatns on the location. 

39. (Currently Amended) An automated implantation system for implanting low dose 
radioisotope seeds in a patient as part of a brachythenq)y procedure comprising: 

a storage structure adapted to hold a plurality of radioisotope seeds; 

a needle assembly, 

a Z-axis automated motion control system that selectively moves al least the 
needle assembly along an insertion axis and into the patient and selectively ejects 
radioisotope seeds ftom the storage structure into the needle assembly, and 

a base station that supports at least the Z-axis automated motion control system 
and the needle assembly and positions the insertion axis relative to the patient, the base 

station including: 

abase; 

a moveable assembly that includes the insertion axis and is orientable 

independently of Ihe base; and 

a stand operably connected between the base and the moveable assembly 

wViRrein the stand includes: 

^ p iYisR vertical adiiistment mech antsm that a(«i"«»? « vertical height 

o f the moveable assembly 7 r?'i^ti^e ^'e base- 

, Tn^tmnism that oivots tb ^ moveable assembly abottt ft 

vftTtiral axis relative to the base: 
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p UfPTsA pnsitionine mechaiiifim th at fl^inste a lateral oositfon 9f th? 

mnveable asse m^lv in relation tn thff vPTtiCjll m9\ W4 

o tilt mechanism tb ^t fiTtQ the moveable assembly relative tO # 

horizontal plane netoeadi'-^lar to vertical axis. 



40. (Cancelled) 



41. (Currently Amended) The automated in^lantation system of claim [40] 22 wherein at 
least the gross vertical adjustment medhanism is motorized. 

42. (Original) The automated implantation system of claim 39 wherein the base includes a 
set of retractable wheels that allows the implantation system to be moved when the wheeU are 
extended and provide a stable position for the implantation system when the wheels are 
withdrawn. 

43. (Original) The automated implantation system of claim 39 wherein the base station 
includes alternative power sources, a primary power source that plugs into an external outlet and 
a secondary power source connected to a batt^ housed in the base station, the secondary power 
source configured to replace the primary power aouxce in the event that the primary power 
source is unplugged from the external outlet. 

44. (Original) An automated implantation system for implanting low dose radioisotope seeds 
in a patient as part of a brachytherapy procedure comprising: 



•RCVDAT7/1W2:42:20PM|EasternI)ayligWrmerSffi^^^^^^^ 



07/1^/2004 n:47 FAI 6123499266 PATIERSON THUENTE SKAAR ^OlS 



Application No. 10/010.968 
a storage structure adapted to hold a plurality of ladioisotope seeds; 
a needle assembly; 

ai ultrasound probe having an outer rigid sheath coaxial with Ihe ultrasound 

probe; 

a first Z-axis automated motion control system that selectively moves at least the 
needle assembly along an insertion axis and selectively ejects radioisotope seeds from the 
storage structure into the needle assembly; 

a second Z-axis automated motion control system that selectively moves the 
ultrasound probe in a probe axis generally parallel to the insertion axis such that the 
second Z-axis automated motion control system initially positions both the outer sheath 
and the ultrasound probe in the patient and then moves only the ultrasound probe along 
the probe axis and within the shealh to generate ultrasound images along the probe axis. 

45. (Original) An automated implantation system for implanting low dose radioisotope seeds 
in apatient as part of a brachythcrapy procedure comprising: 

cartridge receiving structure adapted to receive a cartridge containmg a plurality 

of radioisotope seeds; 

a needle assembly; 

carrier receiving structure adapted to receive a carrier stracture containing an 
ultrasound probe; 



'RCVDAT7l12l2004 2:«:20PMFaitemDaifli3Mriinel«SVR:^^^^^ 



07/1-2/2004 X3:47 FAX 6123499266 



PATTERSON THUENTE SKAAR 



@019 



Application No. 10/010,968 
a first Z-axis automated motion control system that selectively moves at least the 

needle assembly along an insertion axis and selectively ejects radioisotope seeds from the 

storage structiire into the needle assembly; 

a second Z-axis automated motion control system that selectively moves the 

ultrasound probe in a probe axis generally parallel to the axis of insertion. 

46. (Original) The automated implantation system of claim 45 wherein the canier structure 
includes a mechanism to allow for rotation of the ultrasound probe relative to the probe axis and 
to selectively lock the ultrasound probe in a desired rotation. 

47. (Original) The automated implantation system of claim 45 wherein the needle assembly 
and the cartridge are operably arranged in a common carrier stmcture and the carrier structure 
mates with a cartridge receiving structure. 

48. (CanceUed) 

49. (Previously Amended) A method of operating an automated implantation system having 
a Z-axis automated motion control system and an X-Y axis automated motion control system that 
control at least a needle assembly for implanting low dose radioisotope seeds in a patient as part 
of a brachytherapy procedure comprising: 

(a) using the X-Y axis automated motion control system to position an insertion axis 
of the needle assembly relative to the patient; 
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(b) using the Z-axis automated motion control system to selectively move the needle 
assembly along the insertion axis to implant at least one radioisotope seed 
wherein tiie needle assembly comprises a needle coaxially located within a canula 
and wherein the Z-axis automated motion control system comprises a needle 
automated motion control system that controls the needle and a canula automated 
motion control system that controls the canula and [wherein] step (b) comprises: 
Cbl) using the needle automated motion control system and the canula 
automated motion control system to repetitively advancing the needle a 
distance beyond the canula along the insertion axis and then advancing the 
canula that same distance until the canula is positioned at a desired depth 
relative to the base plane; 
(b2) using the needle automated motion control system to withdraw the needle 
once the canula is positioned at the desired depth to accept a radioisotope 
seed and then advancing the needle to position the radioisotope seed in the 
canula; and 

(c) repeating steps (a) and (b) for a plurality of locations on a base plane 
perpendicular to the insertion axis. 



50-51. (Cancelled) 

52. (Original) A method of operating an automated system for inserting a needle assembly 
for implanting low dose radioisotope seeds in a patient as part of a brachytherapy procedure, the 
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needle assembly comprising a needle coaxially located within a canula and the automated system 
comprising a needle automated motion control system that controls the needle and a canula 
automated motion control system that controls the canula, the method comprising: 

(a) positioning the needle assembly along an insertion axis relative to the patient; 

(b) using the needle automated motion control system and the canula automated 
motion control system to repetitively advancing the needle a distance beyond the 
canula along the insertion axis and then advancing the canula that same distance 
until the canula is positioned at a desired depth; and 

(c) using the needle automated motion control system to withdraw the needle once 
the canula is positioned at the desired depth to accept a radioisotope seed and then 
advancing the needle to position the radioisotope seed in the canula. 

53. (Original) Hie method of claim 52 wherein step (b) is performed such that the distance 
the needle automated motion control system advances the needle beyond the canula ranges 
between 0.5 and 2.0 cm. 

54. (Original) The method of claim 52 further comprising: 

(d) using the canula automated motion control system to withdraw the canula once 
the radioisotope seed is positioned witii the needle automated motion control 
system keeping the needle in place until the canula is withdrawn. 
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55. (Original) TH. ol <>l>im 52 ^«t^ '«-i<^ ^ ^^'^'^ ^ ^ 

cartridge containing a plnndity of ««oi»top« «=d, and a plurality of spacer and »h«.in step 
(0) is pcrtbnned auch *« a radioiaotopc ,e«l «.d a ^ac« are =i«.«d ftom fcc eamddge into the 
«,„la as a pail oriented longitudinally along the inaettion axia «id ne»ne «>tomat«l motion 
control system advances the pair along d-e inserdon axis by pushing on the spacer vdth the 

needle. 

56.-57. (Cancelled) 

58. (Original) An automated itnplantalion system for impl^ting low dose radioisotope seeds 
in a patient as part of a brachytherapy procedure comprising: 

means for storing at least a plurality of radioisotope seeds; 

a needle assembly; 

an ultrasound probe; 

first automated means for selectively moving at least the needle assembly along 
an insertion axis; 

second automated means for selectively moving the ultrasound probe in a probe 
axis generally parallel to the insertion axis; and 

a computer processor means operably connected to at least the second automated 
means and to the ultrasound probe for monitoring a position of an organ being treated in 
the brachytherapy procedure and selectively adjusting a base plane position of the 
insertion axis relative to the organ. 
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59. (Cancelled) 

60. (Original) An automated implantation system for implanting low dose radioisotope seeds 
in a patient as part of a biachytheiapy procedure comprising: 

means for storing at least a plurality of radioisotope seeds; 
a needle assembly, 
an ultrasound probe; 

a first automated means for selectively moving at least the needle assembly along 
an insertion axis and for selectively ejecting radioisotope seeds fiom the storage structure 

into the needle assembly; 

a second automated means for selectively moving the ultrasound probe in a probe 

axis generally parallel to the insertion axis; and 

a computer processor operably comiected to at least the second automated means, 
including means for automatically calibrating the second automated means prior to 
utilizing the ultrasound probe in the hrachytherapy procedure. 

61. (Original) An automated implantation system for implanting low dose radioisotope seeds 
in a patient as part of a hrachytherapy procedure comprising: 

means for storing at least aplurality of radioisotope seeds; 

a needle coaxially located witiiin a canula; 

first automated means for controlling movement of the needle along an insertion 
axis; and 
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second automated means for controlling movement of the canula along the 
insertion axis. 

62.-63. (Cancelled) 

64. (Cunently Amended) An automated implantation system for implanting low dose 
radioisotope seeds in a patient as part of a brachytherapy procedure comprising: 

means for storing at least a pluraUty of radioisotope seeds; 

a needle assembly, 

automated means for selectively moving at least the needle assembly along an 
insertion axis and selectively ejecting radioisotope seeds from the means for staring into 

the needle assranbly; and 

a base station that supports at least the automated means and the needle assembly 
and positions the insertion axis relative to the patient, the base station including: 
abase; 

a moveable assembly that includes the insertion axis; and 
means operably connected between the base and the moveable assembly 
for orienting the moveable assembly independently of the base Jaslatol 

^.^c fi.r .^ Vi^rinB P ^^irs^l >^ei-riit of thp moveaWe ??^My 

«.^a«^vi;>^9thebase: 

n,A5.i.s for nivQt i^ p the movea b le assembly abont a vertical axis 

relative to the base; 
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tr>eatis for adiustini^ a lateral posi rinn of the moveable assembly ip 

^ft)ation to the vertical axisi and 

Tt^i^anft fnr tiltm p tb^ moveable a ssembly relative to a horizontal 

plane perpendicular t o vertical axis. 



65. (Cancelled) 



66. (Original) An aiitomated implantation system for implanting low dose radioisotope seeds 
in a patient as part of a brachytherapy procedure comprising: 

cartridge receiving structure adapted to receive a cartridge containing a plurality 

of radioisotope seeds; 

a needle assembly; 

carrier receiving structure adapted to receive a carrier stmrture containing an 
ultrasound probe; 

first automated means for selectively moving at least the needle assembly along 
an insertion axis and selectively ejecting radioisotope seeds from the cartridge; 

second automated means for selectively moving the ultrasound probe in a ptobe 
axis generally parallel to the axis of insertion. 

67, (Original) An automated system for controlling insertion of a needle assembly into a 
patient along an insertion axis, the needle assembly having a needle coaxially located wiflnn a 
caniila, the automated system comprising: 
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base structure that positions the insertion axis relative to the patient, the 
base slTucture having a base, a moveable assembly that is orientable 
independently of the base and includes structure defined along a portion of the 
insertion axis to receive the needle assembly and, and structure operably 
connected between the base and the moveable assembly; 

a Z-axis automated motion control system that selectively moves the 
needle assembly along the insertion axis when Hie needle assembly is positioned 
in the moveable assembly, wherein the Z-axis automated motion control system 
comprises: 

a needle automated motion control system that controls the needle; 

and 

I canula automated motion control system that controls the canula; 
X-Y axis automated motion control system lliat selectively moves at 
least the needle assembly in a plane perpendicular to the insertion axis; and 

a computer processor operably connected to at least the Z-axis automated 
motion control system and the X-Y axis automated motion control system and 
having a user interface that displays information about the automated implantation 
system and accepts commands from a user to control the Focess of inserting the 
needle ass^bly. 

68. (Original) The automated system of claim 67 wherein the needle automated motion 
control system and the canula automated motion control system cooperate to initially move the 
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needle and canula along the insertion axis by repetitively advancing the needle a distance beyond 
the canula and then advancing the canula that same distance. 

69. (Original) The automated system of claim 67 wherein the needle automat^ motion 
control system and the canula automated motion control system comprise apair of synchronized 
lead screw drives. 

70. (Original) Hie automated system of claim 67 wbe.^ the needle assembly includes a 
force sensor operably comiected to at least the needle and to the needle automated motion control 

system. 

71. (Original) The automated system of claim 70 wherein the force sensor senses whether 
the needle encounters resistance above an expected force for piercing tissue when the needle 
automated motion control system advances the needle and. in response, the needle automated 
motion control system stops advancing the needle. 

72. (Original) The automated system of claim 71 wherein the force sensor comprises a load 
cell mounted in a compUant mount at a rear of capstan drive assembly that moves the needle, the 
compUant mount providing with a minhnum travel distance in the event that the needle 
encounters resistance above tiie expected force for piercing tissue ti^ fonns a safety buffer to 
allow needle to retract 
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73. (Original) The automated system of claim 70 wherein the force sensor senses whether 
the needle has advanced into a non-tissue region and» in response, provides an indication to a 
user via the user interface that the needle has advanced into the non-tissue region. 

74. (Original) A method of operating an automated system for inserting a needle assembly in 
a patient as part of a medical procedure, the needle assembly comprising a needle coaxially 
located within a canula and the automated system comprising a needle automated motion control 
system that controls the needle^ a canula automated motion control system that controls the 
canula and a force sensor operably connected to at least the needle and to the needle automated 
motion control system, the method comprising: 

(a) positioning the needle assembly along an insertion axis relative to the patient; 

(b) using the needle automated motion control system and the canula automated 
motion control system to repetitively advancing the needle a distance beyond the 
canula along the insertion axis and then advancing the canula that same distance 
until the canula is positioned at a desired depth; and 

(c) in the event that the force sensor senses the needle has encountered resistance 
above an expected force for piercing tissue when the needle automated motion 
control system advances the needle in step (b), using the needle automated motion 
control system to stops advancing the needle. 
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